Introduction
Borderline Intellectual Functioning (BIF), or borderline intelligence (Jankowska, Bogdanowicz, & Takagi, 2014) , is a clinical entity that has been scarcely studied (Fernell & Ek, 2010; Salvador-Carulla et al., 2013) . It is conceptualized as the border that separates an individual's "normal" intellectual functioning and the Intellectual and Developmental Disabilities (IDDs) (Salvador-Carulla et al., 2013) . It describes a below-average intelligence level, with intelligence test scores between -1.01 and -2.00 standard deviations indicating, therefore, that on an intelligence scale with a mean of 100 and a standard deviation of 15, the BIF corresponds to an Intelligence Quotient (IQ) between 70 and 84 on the Full Scale (Jankowska et al., 2014; Salvador-Carulla et al., 2013 ). designation Borderline Intellectual Functioning is used and is part of "other conditions that may be a focus of clinical attention", or that may otherwise affect the diagnosis, course, prognosis or treatment. The lack of consistency in the terminology adopted is one of the factors contributing to the difficulty in determining the prevalence of BIF among the general population. However, based on the normal distribution curve, approximately 14% of the population presents BIF (Jankowska et al., 2014; Kaznowski, 2004; Salvador-Carulla et al., 2013) .
Most neuropsychological studies with children and adolescents with BIF have focused on verbal short-term memory and working memory (Alloway, 2010; Hasselhorn & Mähler, 2007; Henry, 2001; Maehler & Schuchardt, 2009; Schuchardt, Gebhardt, & Mäehler, 2010;  Borderline Intellectual Functionning Van der Molen, Van Luit, Jongmans, & Van der Molen, 2007 ; Van der Molen, Henry, & Van Luit, 2014) , and at the same time the samples of these studies included both BIF and mild IDDs (Hasselhorn & Mähler, 2007; Henry, 2001; Maehler & Schuchardt, 2009; Schuchardt et al., 2010; Van der Molen et al., 2007 . There is also a study that, concurrently, focused on BIF, mild and moderate IDDs (Henry, 2001) , whereas only one study has exclusively addressed children with BIF (Alloway, 2010) . The groups that simultaneously combine the BIF and the IDDs are usually called Mild Intellectual Disabilities (MIDs).
Empirical evidence shows consistency concerning a short-term verbal memory deficit of groups that include BIF, both when compared with a control group of the same mental age (Schuchardt et al., 2010) and when compared with a control group of the same chronological age (Alloway, 2010; Henry, 2001; Maehler & Schuchardt, 2009; Van der Molen et al., 2009 ).
As regards the sub-vocal rehearsal process, the results are inconsistent: on the one hand, the study by Hasselhorn and Mähler (2007) showed a deficit when MIDs were compared to the control group of the same mental age; on the other hand, the study by Van der Molen et al. (2007) revealed an intact automatic repetition when MIDs were compared to the equivalent chronological age control group and minimal differences when compared to the control group of the same mental age. Poloczek et al. (2016) also reported that verbal strategy use was not impaired in adolescents with MIDs and was mental age appropriate.
In addition, there is broad agreement regarding a deficit in verbal working memory of groups that include BIF, both by reference to the control group equivalent in chronological age (Alloway, 2010; Maehler & Schuchardt, 2009; Schuchardt et al., 2010) , and by comparison with the control group with equivalent mental age (Van der Molen et al., 2009), with the deficit being even more pronounced in the latter case. However, an exception was seen in the study carried out by Henry (2001) : although children with BIF had displayed a deficit in the performance of the Digit Span Backward, they did not present any problem when performing the Listening Span Task compared with the control group of the same chronological age.
In the context of BIF verbal memory, it is noted that long-term memory has been neglected both when considered alone and when considered in comparison with short-term memory. It is also worth noting that the latter has been analyzed through memory tests or tasks of digits (e.g., Van der Molen, 2007 , of words (e. g., Hasselhorn & Mähler, 2007) , of pseudowords (e.g., Henry, 2001) or all of these stimuli (e. g., Alloway, 2010 ), yet tasks such as storytelling have been neglected.
With regard to short-term visuo-spatial memory and visuo-spatial working memory, the results are also inconsistent. Despite the fact that in the majority of the studies children with BIF had presented a poorer performance when compared with the control group of equivalent chronological age (Alloway, 2010; Maehler e Schuchardt, 2009; Schuchardt et al., 2010; Van der Molen et al., 2009) , in the study by Henry (2001) , they showed a performance as good as the mentioned reference group.
As pointed out in relation to verbal memory, it is noted that BIF long-term visual memory has been neglected, either alone or in conjunction with short-term visual memory. There is also a lack of studies on face memory, which has a slow developmental trajectory (Croydon, Pimperton, Ewing, Duchaine, & Pelicano, 2014) and is sensitive to individual differences, including those related to intelligence (Gignac, Shankaralingam, Walker, & Kilpatrick, 2016) .
Besides memory, subdomains of the executive functions were also addressed in groups with BIF or MIDs: inhibition of response (Alloway, 2010; Van der Molen et al., 2007  Van der Molen, Van Luit, Van der Molen, Klugkist, & Jongmans, 2010) ; set shifting (Alloway, 2010) ; planning (Alloway, 2010; Van der Molen et al., 2007) ; verbal fluency (Van der Molen et al., 2007) ; and attention control (Bexkens, Van der Molen, Collot d'EscuryKoenigs, & Huizenga, 2014; Van der Molen et al., 2007) . The empirical data showed that in relation to chronological age, children with BIF or MIDs presented deficits: in planning (Alloway, 2010; Van der Molen et al., 2007) ; in set shifting (Alloway, 2010) ; in semantic and phonemic verbal fluency (the deficits are even more pronounced than those of the control group with equivalent mental age; Van der Molen et al., 2007) ; and in interference control (Bexkens et al., 2014) . Concerning the inhibitory control, there are contradictory data, since problems have been demonstrated in the response inhibition ability of children with BIF (Alloway, 2010) and of young people with MIDs (Van der Molen et al., 2007) . However, the latter authors detected deficits between individuals with MIDs and individuals of the same chronological age, when some results were considered alone, but not when a factor that included several indicators of inhibition was taken into account.
Objectives
The general consensus of the authors who have studied children with BIF is that they have received little scientific, legislative or educational attention (e. g., Bonifacci & Snowling, 2008; Fernell & Ek, 2010; Kaznowski, 2004) .
Moreover, and with one exception (Alloway, 2010) , researchers have studied BIF in conjunction with the mild IDDs, integrating them into the same group (e. g., Bexkens et al., 2014; Bonifacci & Snowling, 2008; Hasselhorn & Mähler, 2007; Maehler & Schuchardt, 2009; Van der Molen et al., 2007 ). Thus, in general individuals with a broad IQs range are analyzed (from 50/55 to 85/88) and the effective number of individuals with BIF is either reduced [e. g., 10 (Henry, 2001) , 17 (Bonifacci & Snowling, 2008)] or not specified (Maehler & Schuchardt, 2009; Poloczek et al., 2016; Van der Molen et al., 2007 . Nevertheless, there is evidence that BIF and mild IDDs are different (Henry, 2001; Schuchardt et al., 2010; Van der Molen et al., 2009 , and therefore should not be studied in the same group. For example, Henry (2001) found that children with mild IDDs had deficits in all memory tasks, whereas children with BIF performed as well as the control group of the same chronological age in tasks related to visuo-spatial short-term and working memory. In turn, Schuchardt et al. (2010) and Van der Molen et al. (2014) found that children and young people with BIF performed better on short-term visuo-spatial memory and visuo-spatial working memory tasks than children and young people with mild IDDs. To sum up, integrating individuals with very different IQs in a single group does not express the specificity of their cognitive skills ( Van der Molen et al., 2009 ) and emphasizes the importance of analyzing more circumscribed groups.
Thus, the present study intends to carry on and expand the neuropsychological characterization of children and adolescents with borderline intelligence, focusing exclusively on them, and in particular, evaluating domains other than those addressed in the reviewed studies. Firstly, this research objective is to analyze and compare the short-and long-term verbal and visual memory of children and adolescents with BIF by reference to a control group of the same chronological age. Based on the available literature, deficits are predicted only in short-term verbal and visual memory. Secondly, this study will address narrative memory and face memory, which have not been investigated in this group to date. Narrative memory is relevant to functioning in everyday contexts, since it is linked to both academic requirements (reading, writing) and receptive and expressive language (Korkman, Kirk, & Kemp, 2007) . Moreover, both narrative and face memories are sensitive to differences in intellectual functioning (Gignac et al., 2016; Korkman et al., 2007) . Therefore, deficits are predicted in narrative memory and face memory. Thirdly, this research intends to characterize how children and young people with BIF function in tests that require the interplay between language and executive functions. This includes verbal fluency and rapid naming, since both require: attention; ability for systematic search and retrieval within the time given; verbal working memory; self-monitoring and response control; and processing speed (Norton & Wolf, 2012 ). In addition, both share access to long-term memory. In the case of rapid naming, a Rapid Automatized Naming (RAN; Digits) task and a Rapid Alternating Stimulus task (RAS; Shapes and Colors) will be used. The multi-componential nature of rapid naming and verbal fluency leads to the prediction of difficulties in BIF children.
Fourthly, this study will analyze the relationship between the WISC-III scores (Full Scale IQ; Verbal IQ; Performance IQ) and the neuropsychological tests scores in the BIF group. This way, we will have an estimate of the degree to which cognitive ability relates to specific neuropsychological abilities in children with BIF. We predict low associations, due to differences in the measures, and the restricted range of the WISC-III scores.
Materials and Method

Sample
The sample included a group with BIF and a control group equivalent in terms of chronological age, gender and socioeconomic level.
Children and adolescents with BIF were selected according to the following inclusion criteria: (a) WISC-III Full Scale IQs (Wechsler, 2003) equal to or greater than 70 but less than 85 (Jankowska et al., 2014; Salvador-Carulla et al., 2013) Portuguese as first language. The 40 children of the control group were selected through a matching methodology of identical pairs. Thus, this group's children and adolescents were chosen one by one, according to the affinities with the subjects from the BIF group, with respect to age (M = 10.03; SD= 2.178), gender (24 boys and 16 girls) and SES (72.5% low, 25% middle, and 2.5% high).
Instruments
The Portuguese version of the WISC-III (Wechsler, 2003) was used, as well as tests that incorporate the BANC (Simões et al., 2016) , which is a broad and comprehensive battery of The information about the reliability of these tests is presented below, and it is based on the psychometric studies carried out with the battery (Simões et al., 2016) . Although the BANC has six domains, factor analysis excluded Laterality, Motor Function and Orientation domains, because the first is just an observation task, and the other two were considered outside of psychometric interest (Moura et al., 2017) . Confirmatory factor analysis showed that a three-correlated-factor model (Memory, Language, and Attention/Executive Functions) demonstrated the most adequate fit to the data (Moura et al., 2017; Simões et al., 2016 Simões et al., 2016 ).
In the Word List test, the following scores were calculated: ( Face Memory. This test assesses the ability to recognize faces, presented as photographic images, immediately after their presentation and after a fixed time interval. In the Learning Simões et al., 2016) . Figure. This test is a classic measure of visual memory, spatial ability and planning. The child is instructed to observe the figure and copy it to a white sheet (Copy).
Rey Complex
Three minutes later, the child should draw the figure from memory (Immediate Recall Trial) and twenty to thirty minutes after this trial, he/she re-draws the figure Rapid Naming. The child is asked to name 50 familiar visual stimuli, printed on a card, which appear repeated in random sequences, as quickly as possible. In Rapid Naming of Shapes and Colors, the child must name the two properties of the visual stimuli, and in Rapid Naming of Digits the child names only the digits. Over a one-month interval, the Rapid Naming of Shapes and Colors showed a temporal stability of .90 and the Rapid Naming of Digits .78 (Simões et al., 2016 ). 
Procedure
In the initial stage, the project was discussed in detail with staff from public schools in the district of Leiria and consent was obtained from the schools. Next, educational psychologists from those schools were invited to collaborate by identifying students with BIF who had been previously evaluated by the WISC-III (Wechsler, 2003) . Students that might have BIF, but didn't have intelligence scores available, were assessed with the WISC-III by the first author.
The parents of all the students were contacted. They were informed of the study's objectives, and parental consent was obtained, authorizing their children to participate in the study via the application of the assessment instruments. Consent had also been obtained from schools and parents regarding the children of the control group.
Once the BIF group was identified, the evaluation protocol was applied, which took place in a session lasting one hour, and included the previously mentioned tests, in the following 
Statistical Analysis
The data analysis was performed with the IBM SPSS Statistics 20 Package. The groups' raw scores in the neuropsychological tests were compared through a multivariate analyses of variance (MANOVA), whenever its assumptions could be met. Thus, assumptions of the MANOVA were checked, namely: multivariate normality and homogeneity of variancecovariance matrices (Levene's test and Box's test). In addition, the theoretical basis for considering different dependent variables simultaneously was also taken into account (Tabachnick & Fidell, 2007) . A MANOVA could be performed regarding Rey Complex Other group comparisons of raw scores were made through the t test or the Mann-Whitney U test (two-tailed), according to whether or not the distributions of the variables were normal.
The significance level was p <0.05. Effect sizes were estimated with Cohen's d for ANOVA and the t test and the r proposed by Cohen (1988; Fritz, Morris, & Richler, 2012) for MannWhitney U test.
Within the BIF group, the relationship between the WISC-III IQs standard scores and the neuropsychological tests standard scores was examined through Pearson correlation.
Regarding the neuropsychological tests, only the scores that had standard scores available were included. Table 1 shows that, in general, when compared with the control group, the BIF group had a poorer performance in verbal memory tests. However, the differences between groups are not invariably statistically significant, especially in the Word List test.
Results
(Insert Table 1) In the Word List test, statistically significant differences were observed among groups in the following scores: Delayed Recall -Short Interval and Recognition -the mean of the group with BIF was lower than that of the control group; Intrusions and Retroactive Interferencethe mean of the group with BIF was higher than that of the control group. The values of effect size d or r were small or moderate (Cohen, 1988 ).
In the Narrative Memory test we found statistically significant differences among groups: (Insert Table 2 ) Table 3 shows the results obtained in the Rapid Naming and Verbal Fluency tests.
(Insert Table 3) The group with BIF systematically presented poorer results than those of the control group on rapid naming tasks, both in relation to the time spent (higher timings) and to the errors made (more misnames and omissions). In addition, and with only one exception (Rapid Naming of Digits Errors), the differences between groups were statistically significant. The values of effect size r were moderate.
A one-factor MANOVA was conducted to examine the impact of the group variable on the scores of the Verbal Fluency tests. It indicated a statistically significant effect (Wilks' λ = 0.857; F (2,77) = 6.440; p = 0.003; ῃ 2 = 0.143; ῃ = 0.893), and was followed by an ANOVA.
Thus, the group with BIF showed a poorer performance than the control group in all verbal fluency tasks, with statistically significant differences between groups in most of the scores (Total and Phonemic Verbal Fluency), and with moderate effect size values.
(Insert Table 4) As seen in Table 4 Regarding long-term verbal memory, the data obtained do not show the same consistency.
On the one hand, there is no evidence of deficit (Word List, and Narrative Memory A and B), but, on the other, there is deficit at ages 10-15 (Narrative Memory C and D). That is to say, it may be hypothesized that the long-term verbal memory of the BIF group does not follow the development of the long-term verbal memory of the control group, presenting a deficit as age progresses. This possibility is based on data from the research by Van der Molen et al. (2014) , which showed that working memory (verbal and visuo-spatial) and short-term visuospatial memory of children and adolescents with BIF continued to develop until the age of 15, whereas the short-term verbal memory did not show evolution from the age of 10 onwards.
Borderline Intellectual Functionning Thus, it would be important to study the development of long-term verbal memory in BIF subjects to test this hypothesis.
Analyzing other results in the Word List test, it should be noted that the difficulties in
Delayed Recall with Short Interval of the Word List and the forgetting of words from the first list, when the list of interference is learned (retroactive interference), show an important interference effect in the group with BIF and the difficulty in dealing with the demands of two tasks. The susceptibility to interference tends to decrease between ages 7-13 and in adolescence (Fiducia & O'Leary, 1990) , and this process may be slower in subjects with BIF.
Intrusions also tend to decline with age (Fiducia & O'Leary, 1990) , but are equally important in the BIF group. A high number of intrusions, or higher than expected for a certain age, may indicate difficulty in controlling behavior. This possibility is compatible with the presence of errors in the Rapid Naming of Shapes and Colors Test. Notwithstanding, subjects with high susceptibility to interference may, in an academic perspective, benefit from a sharper separation of tasks that require memorization.
Narrative Memory not only assesses the ability to learn, retain, recall and recognize auditory/verbal material, but also the ability to plan, organize, sequence and understand the story's content both in terms of its main ideas and its details. Equally important to Narrative
Memory is the subject's attention to the story, as well as verbal expression (semantic and syntactic) (Baron 2004) . It holds distinct and more important demands than the Word List, which in turn translates into more noticeable difficulties for children with BIF in Narrative Memory than in the Word List. Comparing both instruments, it is possible to note that the stories' structure and meaning did not facilitate their recall, but rather that the semantic and syntactic demands and the amount of information compromised the recall. However, in order to circumscribe the origins of BIF children's difficulties, in the future, it would be important to analyze which elements of the stories the subjects have retained (e.g. main ideas or details), and how they have organized and sequenced them (in order to identify possible difficulties in this regard).
Given the ecological validity of Narrative Memory, it is possible to consider that children with BIF may be at a disadvantage in academic situations where information is presented aurally, particularly when the information is complex. Narrative memory is also related to reading comprehension, language comprehension, oral and written expression (Korkman et al., 2007) . Thus, children with BIF may have trouble retelling and understanding an oral or written story/sequence of events, as well as organizing and writing a story.
The fact that performance is poorer in Narrative Memory C and D than in Narrative Regarding short-term visual memory, this study verified that there was a deficit in the BIF group in Face Memory. However, the deficit was not noticed in the assessment with the Rey Complex Figure. As previously noted, the reviewed empirical data are inconsistent, since they revealed a deficit in the visuo-spatial short-term memory in the studies of Alloway Regarding long-term visual memory, for which no studies were found in the literature, there is no evidence of deficit in BIF subjects. In the future, it will be relevant to verify whether this observation is confirmed and whether the long-term visual memory effectively represents a strength. If this is confirmed, then visual supports that complement the information presented orally can have beneficial effects on the acquisition, encoding and retrieval of information.
As for rapid naming, children with BIF performed significantly slower than peers with the same chronological age in RAN and RAS tasks. Rapid naming tests evaluate multiple functions, especially those related to language and executive functions (Albuquerque & Simões, 2010; Norton & Wolf, 2012 ). In addition, subjects with BIF made more errors in the RAS task, a result that confirms that, in cognitive and linguistic terms, this is a more demanding task than RAN (Albuquerque & Simões, 2010) , namely in terms of attention, cognitive flexibility and inhibition of irrelevant information. Therefore, the difficulty in coordinating and synchronizing different processes compromises the test's accuracy.
Furthermore, in relation to language and executive functions, more specifically to verbal fluency, the BIF group demonstrated a phonemic fluency deficit when compared to the control group. Van der Molen et al. (2007) also used semantic and phonemic verbal fluency tests, but in a group that included BIF and mild IDDs (MIDs), and that did not distinguish between them. They found that the MIDs group showed a significantly lower performance than the control group both in semantic and phonemic fluency. The circumstance that it is a group with MIDs may justify the divergence of our data with those of the aforementioned study, with respect to semantic verbal fluency. The fact that semantic verbal fluency is easier than phonemic can also be a possible explanation: in phonemic, subjects have to create their own categories to retrieve the information stored in the lexicon, and this task depends on the ability to spell (Baron, 2004; Lezak, Howieson, Bigler, & Tranel, 2012) , and alphabet knowledge (Simões et al., 2007) ; in semantics, the recall depends on the search of categories in the mental lexicon, where the knowledge is already organized, and, therefore, the semantic production is more quickly developed (Baron, 2004; Lezak et al., 2012) . Thus, the problems with phonemic fluency indicate that children with BIF have problems with accessing items based on the knowledge of spelling and sound patterns in words (Danielsson, Henry, Messer, & Rönnberg, 2011) .
Rapid naming is an important predictor for reading, particularly reading fluency (Norton & Wolf, 2012) , and phonemic fluency is also relevant in learning to read. Since the BIF group displayed difficulties in rapid naming and phonemic fluency, it would be important to analyze the respective associations to the learning of written language. It should be noted that the academic performance profile of children and adolescents with BIF is still to be defined, as well as their associations to neuropsychological functions.
The relationship between the WISC-III and the neuropsychological tests in the BIF group was predominantly weak. However, when evaluating relationships between these measures, it is important to consider that intelligence measures assess multiple, integrated cognitive functions, whereas neuropsychological tests usually have a more restricted focus. Therefore, correlations between measures of general cognitive ability and neuropsychological batteries for children, such as the NEPSY (Korkman, Kirk, & Kemp, 1998) , the NEPSY-II (Korkman et al., 2007) , or the BANC (Simões et al., 2016) , are usually in the low to moderate range.
For instance, Face Memory displayed very low correlations with the WISC-III (Korkman et al., 1998; Simões et al., 2016) , or the WISC-IV (Korkman et al., 2007) , in typically developing children, and the same was observed in the BIF group. Memory tests, such as Narrative Memory, are more related with intelligence scores (Korkman et al., 1998 (Korkman et al., , 2007 , as shown in the BIF group. Nevertheless, the WISC-III/neuropsychological tests correlations in the BIF group were lower than those observed in the standardization samples of neuropsychological batteries for children (Korkman et al., 1998 (Korkman et al., , 2007 Simões et al., 2016) ,
in particular in what concerns rapid naming and semantic verbal fluency. This may be due to the restriction of range of the IQs of the BIF group, since the value of r is lower when the variability is lesser (Goodwin & Leech, 2006) . Attenuated correlations between the IQs and neuropsychological tests have also been observed in clinical groups other than BIF (Korkman et al., 1998) , and in conjoint these results support the concept of a dissociation between intellectual ability and domains of specific cognitive functions.
In terms of the study's limitations, the first one is that comorbid conditions, namely ADHD, have not been controlled. This comorbidity was present in almost one third of the children with BIF, who had been identified mainly with the Predominantly Inattentive presentation of ADHD. As it is well-known, children with ADHD have deficits on spatial working memory, processing speed and executive functions (e.g., inhibition, vigilance and planning; Willcutt, Doyle, Nigg, Faraone, & Pennington, 2005) , and so it is possible that some of the neurocognitive impairments observed in the present study are due to the ADHD.
In future studies, it would be important to address children with comorbid BIF and ADHD, since these children tend to be excluded from studies concerning ADHD, BIF and intellectual disabilities. As practically nothing is known about this comorbidity, neuropsychological studies should assess and compare the impact of BIF and of combined BIF and ADHD.
The second limitation is relative to the control group. As previously mentioned the children of this group were selected from the standardization sample of the BANC and had to fulfill many criteria, such as the exclusion of neurodevelopmental and disruptive behavior disorders, the inexistence of referral to special education services and the absence of any school retention. Although these criteria were intended to assure a normal intellectual functioning, most of the children of the standardization sample have not been assessed with an intelligence test. Therefore, it is uncertain that all children of the control group have Full Scale IQ superior to 85.
The third limitation regards the smaller number of children with BIF in the Narrative Memory test, since the group was split in two (n =18; n = 22), according to the children age and test version (stories A and B -children aged 7 to 9; stories C and D -children aged 10 to 15). This may had led to loss of statistical power.
The fourth limitation concerns the multi-componential nature of some instruments (e.g., Narrative Memory, Rapid Naming), which makes it difficult to accurately identify the sources of BIF subjects' difficulties.
Conclusions
In summary, this research represents a step towards characterizing the neuropsychological functioning of a group of children and adolescents with BIF. Its seven major conclusions are:
1) Children with BIF showed a deficit in short-term verbal memory, as well as an important interference effect.
2) Long-term verbal memory was impaired only in older children.
3) Recalling and retelling oral stories was difficult for children with BIF, who may be at a disadvantage when complex information is presented aurally.
4) Long-term visual memory showed no deficit. 5) Difficulty in coordinating different cognitive processes was manifest in rapid naming tests.
6) The BIF group displayed a phonemic fluency deficit that in association with a poor performance in rapid naming, may have a negative impact on written language.
7) Correlations between WISC-III and neuropsychological tests scores were predominantly low, thus supporting the importance of using both types of measures.
In short, children and adolescents with BIF should continue to be studied on their own rather than in conjunction with Intellectual Disabilities (IDs).
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